Ul

L

BN
-

November, 1974

DMS-DR-2144
NASA CR-134,427

SPACE SHUTTLE LAUNCH VEHICLE (13 P-0TS)
STRUT SUPPORT INTERFERENCE EFFECTS STUDY
IN THE ROCKWELL INTERNATIONAL
7- BY 7-FOOT TRISONIC WIND TUNNEL (IA68)

{sio-d €1) FITOIIAA

Jaodéus ILnYEIs
pounNeT FTILARS 3DOW4S

O ;
e la
Tz
» o E
Robert L. Rogge on=
Shuttle Aeto Sciarcés 7
Rockwell Interndtional Space Division N
| 6E7
Prepared under NASA Coatract Number NAS9-13247 Ega
hFu
By g
Data Management Services 3:
Chrysiér Corporation Space Division w“
New Orleans, La. 70189 T
:
for G
O
o
Engiresring Analysis Division t"
Johnson Spaceé Céfiter ®
National Aerondutics afid Spacé Administration
Houston, Texas c.
<
&
w Gl
w b
oo
&
% o
(/]

(LZhhEL-8D=-VSTR)

0FO7L-GLN




Bl

L
N e

JLEA
A

WIND TUNNEL TEST SPECIFICS:

Tast Nuiber: Rockwell Trisonic 281

NASA Series Number: IA68

Model Number: 13 P-OTS

Test Dates: 17 through 29 Jariuary 1974

Occupancy Hours: 36

FACILITY COORDINATOR:

R. B. Russell

Rockwell International b-1 Division
Mail Code BDO2

Los Angeles International Airgort
Los Angeles, California 9000

Phone: (213) 670-9151 x3343

PROJECT ENGINEER: ' AERODYNAMICS ANALYSIS ENGINEER:
Robert L. Rodge Jeff Stone
Rockwell Interhational B-1 Div. Rockwell International Space Div.
Mail Code BDO2 Mai1 Code ACO7
Los Angeles Internationdl Airport 12214 Lakewood Blvd,
Los Angeles, Calff. 90009 Dowrtey, Calif. 90241
Phofie: (213) 670-9161 x3343 Phone: (213) 922-4820

DATA MANAGEMENT SERVICES:

Prépared by: Liaison--V. W. Sparks, D. A. Sarver
Operations--M. M. Moser, Jr.

Reviewed by: G. G. McDonald, J. L. Glynd

Concurretice: /2. D,: J% ~— ,
7%, G, Swider, Manager

Flight Technology Branch

Chiysler Corporation Space Division assumes no responsibility for the
data presented other than display characteristics.

i




ot
K}
]
LR
)
s
»
i
==

SPACE SHUTTLE LAUNCH VEHICLE (13 P-OTS)
STRUT SUPPORT INTERFERENCE EFFECTS STUDY
IN THE ROCKWELL INTERNATIONAL
7- BY 7-FOOT TRISONIC WIND TUNNEL (IA68)

By
Robert L. Rogge, Rockwell International Space Division

ABSTRACT

Strut support interference investigdtions were conducted on an 0.004-
scale representation of the 13 P-0TS Space Shuttle Launch Vehicle in the
Rockwell International 7- by 7-Foot Trisonic Wind Tunnel from Jan. 17 to
Jan. 29, 1974,

Primary objective of the tést was to determine transoriic and supér-
sonic model support interfererice effects for useé in a future Space Shuttle
Launch Venicle exhaust plume eéffects study. Besides the baseline configu-
ration, five strut configurations were tested.

Thirty-seven orbiter, external tank, and solid rocket boostér pres-
sures were recorded at Mach numbers 0.9, 1.2, 1.5, and 2.0. Angle of
attack and engle of sideslip were varied between 4 degrees in 2-degree
incremenits. Pardmcotric variations consisted only of the strut configu-

rations.
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RN/L

CA80
CABS
CABT
DCABO

DCABS
DCABT

cp

LREF

MACH

qQ(Ps1)
RN/L

T

NOMENCLATURE

Defin{ tion

base ared, 1n2

réferenceé span, in
axial-force coefficient, Fy/qS. . ¢

base axial-force coefficient, [(P, - P,)/d] (Ay/S.q4)
orbiter base axial force coefficient

sol1d rocket booster base axial force coefficient
external tank base axial force coefficient

increnental orbiter base axial force coefficient
due to configuration changes

incremérnital solid rocket booster base axial force
coefficient due to configuration changes

incremental external tank base axial force coefficient
due to configurdation charges

préssure coeffinient, (P - P _)/q
axial forcé, 1b
reference length; in

Mach Aumber
static prassure, psi

total pressure, psi

dyriaiiic préssure, psi
Reyrid1ds number per uhit lerigth, million/ft
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NOMENCLATURE (Coritinued)

Plot
Symbol Synmbol Definition
Sor SREF  reference area, 1n2
T température, °F
X/C X/C wing chordwisé pressure measurémént location
expréssed as a ratio to the mean aerodyndinic
chord length.
2Y/R 2Y/B wing sbarwise pressure measurement Tocatioh
expressed ds a ratio to the semi-spdan length
i ;ncideuce angle, positive when trailing edge down,
&g
i, ORBINC Orbiter incidence angle on external tank, positive
when tail down, deg
a ALPHA angle of attack; angle betweeh the projection of
the wind X!-axis oh the body X, Z-plane and the
body X-axi§, deg
8 BETA sideslip dndle, angle between the wind X ,-dxis
and the projection of tliis axis on the bSdy X,
Z-plane, deg
A incrementdl difference
8 control surface deflection. angle, deg, positive
deflections are;:
AILRON aileron - left aileron trailing edge down
ELEVTR elevdtor - trailing edde down
RUDDER rudder - trailingd edge to the leéft
D) PHI angle of roll, deg
Subscripts
a aileron
b base
e elevator or elevon




NOMENCLATURE (Concluited)

Symbd1 §gu_g_;j_ Definition

éL & ef elevon 1eft and right
et ort éxternal tank

i incidence dngle

0... Orbi ter

RF rudder fldre

r rudder

s so11d rocket bobster

t total conditions or exterfial tank
w wing

) ~ firee stiedm conditions

ref réference conditions

Abbreviatiuns
ET external tank
SRB s011d rocket bodster
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CONFIGURATIONS INVESTIGATED

The nodel used for this test period wds designated 13 P-0TS. It wds
coniprised of the fblluwing major compondiits, 11 tohstructed to a 0.004-
scale.

Symbo Définition

13 P-0 Orbiter vehicle 2A (modifiad) with provisiofis for 19 pressure
measuremdnts, Although alterhdte surfaces éxisted; data were
retorded only at elévon, aileron, rudder &nd speédbrake de-

flactions of zero. The specific élements of the Orbitar
vahicle wére:

Identifier Elenent

B 58 Boty
5 Canopy

£ 18 Elevon

Fa Bodyfiap

M3 OMS Pod

RS : Rudder

Vs Vertical tati
W 87 Wing

Modifications to the vehitle 2A configuration ware thé re-
moval of the manipulator arm fairings (D7) and alteération
of the nose forward of body station 300 to approximately
vehicle 3 contours (Dwg. VL70-0001398)

T 17 External tank vehicle 3 confifuration with provisions for 11
pressure medsurements (Dwg. VL78-0000418B).

$ 16 Solid rockeét booster vehiicle 3A cohfiduration. The Teft hand
booster had provisions for 7 base pressure measureménts (Dwg.
VL77-000036A§.

My Strut-single strut mounted to lower surfice of externdl tank.

My Strut-single strut mounted to the side of the left soiid rocket
booster.

M5 Strut-single strut mounted to the side of the right solid
_ rocket booster. Configuration includes fiilet between ET
and right SRB,
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Mg Strut-double strut configuration; M3 mounts to Tower surface
of external tank :

Mg ' Strut-double stirut configuration; Mg mounts to uppet surface
of Orbiter budy

Strut geometrigs dand dimensional data dre given 1n sketches 6f figures
24 4nd 2e. Bach of the struts could be fnstalled in one of tWo positiohs
(forward or aft) on the integrated vehicle model., THesé positions, in
terms'of.strut leading dand trailing edge ihtersections with the body to
which 1t is mated; are given in table IV,

Minor comporierits which were installed on the major compongiits or model
assedibly includit the external tank protubérances, solid rocket protuberdnces,
the attach structures, feedlines; and urbilical door beam, The specific
cotiporierits tested include simulation of the followiny.

Nesigratiof 1tem Desciriptidhi
PTy ET protubérance LOX vent 1ine fairing on riose of ET
PT2 ET protuberance LOX feed 1iné (on main body ET)
PT, ET protuberance LH; vent 1ifie (on main body ET)
#SI SRB protuberdnce  Electrical tunhel fairing (on side of SR8)
PS, SRB protuberance  Attach ring (arcund dia. of SRB)
PS4 SR8 protuberdrice  Separation rockét fairing (on nozzlé
of SRB)
AT, Attach structure  Front Orbiter/ET |
ATg Attach structure  Left rear Orbiter/ET ;
{
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AT
ATg
ATg
FL,
FL,

FRy

Attach structure
Attach structure
Attach structure
Orbiter feedline
Orbiter feediine

Fairing

Right rear Orbiter/ET
Front SRB/ET

Rear SRB/ET

LOX feed 1ite

LH, feed 1ine

Modified umbilical door fairing (at rear
of Orbiter between Orbiter and ET)

The model was supported in the tunnel ofi the arm of & special dual

sting irserted in the base of the Orbiter model. When struts My, "2‘ Y

and M, were installed, their outer ends were attached to and supported

by thé lower &rfi of the dual sting.

The following atbreviated nomenclature was used to facil.'s.: writing

of the various configurations.

Symbol
¢y
0TS

P
P2

F.

Definition

0TS + P1 + P2 + A + L

Basic Orbitér, extérnal tank ard solid rocket boosters
ET protubérdnces PTys PT,, and PT4
SRB protuberdnces PS]. P82 and PSa

Attdch structures ATg, ATG. AT,. ATq and ATg
Orbiter feed 1ines FL1 and FL2

Modified umbilical door fairing FR,

10
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ET strut

SRB strut-left side

SRB strut-right side

ET strut-bottom of ET
Orbiter strut-top of Orbiter

Configurations tested include:
Cy F'
C, F* My (1)
C, F* M, (1)
Cy F' Myt (1) + wax fillet between ET and SRB
¢ F! My ") M4 (1)
C; F' My (2)

Note: §l represents strut in fwd position
2) indicates strut in aft position
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TEST FACILITY DESCRIPTION

The Rockwell Internaticnal Trisoriic Wihd Tunnel i$ ah intermittent
blow dowh facility with a 7- by 7-€oot tanden test section capdble of test-
ing force, duct, pressure, and flutter models at Mach humbers from 0.1 to
3.5.

Two synchronOUS motor-driven centrifugal compressors, operating in
series, gubply dry air at a rate of 40 1b/sec. to eight storage spheres
having gitotal volume of 214,000 cu. feet. The air is dried to a moisture
contentfof 0.001 1b. or less of water per 1b. of dry air (approx. -35°F
dew-point) and stored at & pressure of ten atmospheres. Flow from the air
storage spheres is regulated by & servo controlled vaive. The éight-foot
diameter valve opchs within two seconds to control and stabilize the set-
t1ing chamber at 4 preselected pressure.

Downs tiream of the settling chamber is a fixed nozzle which provides
d transition from the circular cross-section of the settliny chambér to the
rectangular cross-section of the variable nozzle. Two seveh-foot wide steel
plates, supported between parallel walls by hydraulic jacks, form thé floor
and ceiling of the flexible nozzle section. Changes ih nozzle contours to
produce variations in Mach number are accomplished by means of these jacks
and require 30 to 50 minutes to complete,

TWo test sections for supersonic, transonic, and subsofiic testing are

7 ft. wide by 7 ft. high and are permanently installed in a tandem arrangé-

ment. The standsrd supersonic test section (for testing at Mach numbérs

greater than 1.3) 1s in the downstream end of the flexible nozzle. The

12
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test séction for subsonit dnd transonit operation 15 located downstredm 1n
the porous wall area. An access door to the test area 15 located in the
variable diffuser,

The variable diffusér downstream of the porous wall area may be ad-
justed to provide subsoniic Mach number control, to dgeneraté transoniic
Mach nutbérs, and to minimize start time for Suparsonic testing with models
having high tunnel blockage.

An equivalant 5° conical eéxpansion angle is provided in a fixed
diffuser which completes theé basic tunnel circuit. Oownstreéam of the dif-
fuser is a sound abatement muffler building where the air is exhausted to
the atmosphere.

13
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DATA REDUCTION

A1l pressure data recorded dufing the test were reduced to préssure
coefficient form. Individual base axial-force coefficients for the Orbiter,
external tank, and sblid rocket booster (one) were calculated ih the follow-
ingd ménier.

1 _
c = (0.184 c. + 0.170 C, + 0.390 C, + 0.214C, )
Ay, S Py P2 b3 Py

; -1
( Cx = {0.072 (€, +C, ) +0.184 (C, +C, +Cy5 )
.Abt Sref Py Py’ ( Pio P14 Pis

+0.08 (C, +C, +C; )+0.164 (C; +Cys +Cy )]
P P; Py (Cpyy * Cpy, * Cpyy

-1
c = [0.0168 €, + 0.0594 (C +C +C +Cp )
Abs Spet P16 Pig "~ P Par Py
+0.108% (Cs +C
P17 "13”

Incrementdl data were computed as follows:
a (Cy or cp) = Cp op A (strut On) - Co or A (strut Off)

The followihg dimehsions werée uséd for peducing all préessuré data to
coefficient form.

Paraiéter Dimensions

Full Scale Model Scale
Reférence Area (sréf) 2690 fti 6.198 1ni
Reference Length ([ .¢) 1328.3 in 5.313 in

14
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, Base Areas (Ap)
Orbi ter ag1.8 £t
| External Tank ' §72.55 ftl

- soiid Rocket Booster (one) 201.06 ft?

:.? * Represents sum of Orbiter model areas to be used 1n
g computation of CAbo'

*
0.658 n2
1.319 4n?
0.4632 in
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TABLE 1.

TEST CONDITIONS

DATE $ 2-5-74

WACH NUMBER

| nevNoLos NUmBER
(pé0 unit fength) (Pounds/sy, ifich)

OYNAMIC PRESSURE  [STAGRATION TEMPERATURE

(degrees Fahienheit)

d.9

6.7 x 10%/¢¢ 6.9

35°+5°

1.2

7.5 % 10974t 9.2

35°+65°

1503

9.7 x 105/t 12.9

35°,65°

1,991

| 10.7 x 105/t 13.8

35°,85°

BALANCE UTILIZED:

COMMENTS:

NF
SF
AF
PM
RM
™

WA

CAPACITY: ACCURACY:

COEFFICIENT
TOLERANCE:

hrvme g emneva - o
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TABLE III, - MOD'E'L DIMENSIONAL DATA

MODEL COMPONENT: Pody B58

GENERAL DESCRIPTION: _Dowiile Deltn Wing Fuselnge Per Lines V1.70-000093, oxccnt.
. G e it A confi on ¢ | of Stotis 400 (Siotian 34

Model 8éale = 0,004; _

DIMENSIONS :

Length, {1,

Max. Width X 560 to X 1307, in.

Max. Depth , in,
Fineness Ratio
Area
Max. Cross-Sectiofial
Planform
Hetted
Base

18

e
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vi42-000061 vi70-600139

FULL-SCALE

1428, 94

[T FE?

il

MOCEL SCAL

$.318

0, 93¢
5,485

g, /95

-
Sy
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TABLE III. - Continued.

MODEL COMPONENT : Canopy - CH

GENERAL DESCRIPTION: A Confisuratinn Por MR Idncs VI70-000002,

~Scalc Model = . 004

DRAWING NUMBER: YL70-000002 -

DIMENSIONS ¢

Sta, Fwd, Bulkhead

Ste, T, .E. _
Canopy Intersects Body ML
Fineness Ratio

Area

Max. Cross-Sectional

Planform
Wetted

Base

REPRODUCIBILITY OF THB
ORIGINAL PAGE IS POOR _

§
I i
]
FULL-SCALE MODEL SC~ALE
|
—391,00 3,564 [
-$60.0___ 2,240
391, 00 1.564
1
1
|
oo
19
— . . o



TABLE II1. - Continued.

Dheven D-17

MODEL CCi “ENT:

GENERAL DESCRIPTICH: 24 Configurasion Per ¥-87, NR Lines YL79-000092

pata for (1) of (2) Sides

Model Scale = .004

DRAWING NUMB:ZR: VL70-000093

DIMENSIONS :

Area, FT2

_Span (equivalent), in,
Inb'd equivalent chord
Outb'd e'quivalent chord

Ratio movatle surface chord/
total surface chord

-

FULL. -SCALE

~205.517
353.34

\
\

114.78

\
\

$5.00

\
l

MODEL SCALE

%

1,413
0.459
0.220

At Inb'd equiv. chord .208 .208
At Outb'd equiv. chord .400 .400
Lo Sweep Back Angles, degrees o
Leading Edge 0.00 0.00
Tatling Edge _-le.o2  -10.02
N Hingeline ___._..._°°°° D.00
o Area Moment (Normal to hinge 1ine) FT3 _1548.07 0.00010
.o Product of area moment '
L 20
ok
-
. v :i.'
N v - e
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_TABLE III. - Continued.

(ODEL (O“P0NENT: P4 Body -Flap

GENERSL DESCRIPTION: _2A Confiauration Per MR Lires VL70-000094 "2°

Scale Model = ,C04

DRAWING NUMZER: VL70-000094A

BIMENS10%S

Length, in.
Max. Width , in.
Max. Depth
Fineness Ritio

Area
Max. Cross-Sectional

Planform, g2
Wetted

21

REPRODUCIBILITY OF THR
ot Y TAGE IS POOR

FULL-SCALE

84.70
265.00

142,63715

i

MODEL SCALE

\

0,3388
1.060

l
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TABLE 1I1. - Continued.

MODEL COMPONENT: OMS PODS-M3

GENERAL DESCTIPTION: 2A Light WT Configurations iov MC120074,

or——

Per MR Lines V.,70-000094.

Scale Model = ,004

DRAWING NUMIER: VL70-000094

DIMENSIONS FULL-SCALE MODEL SCALE
Length, in. 346.0 1.384
Max. Depth, in. - 72.8 0.29)1

Fineness Ratio
Area

Max. Cross-Sectional

|1

Planform
Wetted

Base
g of OMS POD"

s

WP = 463.9 inches FS; WP 400.0 + 63.9 = 463,90 INFS
1.600 + .2556 = 1.8556 IXMS

BP = 80.0 in., FS; 0.320 INMS

From Fuselage Station 1214.0 to 1560 INFS = 346.0 INFS
4.856 to 6.240 = 1,384 INMS
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Table. 111. - Continued
MODEL DIMEN. IONAL DATA

MODEL COMPONENT: SRB FROTUBFRANCE:

Sy

GENERAL DESCRIPIION: Electrical tunnel fairing on top of each IRB.

MODEL 3CALE: 0.0040

DRAWING NO.: NONE

DIMENSIONS (DATA FOR 1 of 2):
Leading edge at Xp

Centerline of tunnel YB

Trailing edge at Xpg

Height
vidth

L.E., Degrees

23

MODEL SCALE
1.868 .

.280

T

0.012

0.024
0.288
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Table 111, -~ Continued
MODEL DIMENASIONAL DATA

MODEL COMPONENT: SRB PROTUBERANCE - P3p

GENERAL DE3CRIPTION: ©RB/ET attach ring.

MODEL CALEs 0.0040

DR/ WING NO.: VL77-0Q0036A

DIMENSIONS ( DATA FOR 1 of 2) FULL SCALE
Centerline at X 1515.0C
Width 10.00
Height 10 .00

24

MODEL SCLLE
6.060
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0.040
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Table I11. - Continued ﬁ
MODEIL, DIMENSIONAL DATA :
MODEL COMPONENT: <RB PROTUBERANCE - PSg
GENERAL DESCRIPTION: Separation rocket fairing on each SRB nozzle shroud
located 30° inboard from top centerline.
MODFL SCALE: 0.00LO
DR; WING NO.: VL77-000036A
DIMENSIONS: (FOR 1 OF 2) FULL 3C MODEL SCALE
Leading edge at Xp 1796 .00 7.184
Trailing edge at Xy 1889.00 7.556
Radial location is 30° inboard from top centerline.
i
i
|
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TABLE II1. - Continued.

MODEL COMPONENT: Rudder 75

GENERAL DESCRIPTION: 2A Confiaquration Por UP Linc. "7.70-000095,
Scale Mcdel - .004
DRAWING NUMZER: V1L70-000095
DIMENSIONS : FULL-SCALE MODEL SCALZ
2 .
Area , FT 98,62 0.0014
$pan (equivalent),in. 201.0 0.804
Inb'd equivalent chord 91.585 0.366
Outb'd equivalent chord 50.833 .__0.203
Ratio movable surface chor¢/
total surface chord
At Inb'd equiv. chord 0.400 0.400
At Outb'd equiv. chord 0.400 0.400
Sweep Back Angles, cegrees . ‘
Leading tdge 34.82314 34.83314
Hingeline 34.83314 34.83314
0.00003

Area Moment (Normal to hinge 1ine), F73
Product of area and mean chord

26
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TABLE II1. - Continued,
Vertical Tail VS (Licht W&, Orkise

Cnnfig

\al
-l

U MODEL COVPONENT:

GENERAL DESCRIPTION: Center Line Vortical Tail en the Double Delta
Configuration with Double Wedge Airfoil and rounded Leading Edce, Totcol

Data Includes Void Area Listed Below .Scale Modecl = ,004

DRAWING NUMZER: VL70-000095

e

K DIMENSIO!NS: FULL-SCALE MOJEL SCALE
JOTAL DATA ,
4, 2
' Area, FT .05 .
i + Void (included above), Fr2 323.%5 g.gggz
o Blanketed included abowe , FT% _12.67 0.0002___
i Span (equivalent) , FT 24,37 0,097
L Aspect Ratio 1.590 .590
. Rate of Taper 0.507 0.507
< Taper Ratio 0.426 .42%
>/ Diehedral Angle, cegrees -- -
i :Pciden:e An%le. gegreas == -
erodynamic Twist. cegrees . - —
_ Toe-In Angle 0.0 N R
. vant Angle . V.0 0.0
‘ Sweep Back Angles. degrees
. Leading £dge 45,000 45,u0u
K Trailing tage 26,249 26.249
i 0.25 Element Line ~A1.130 41.130
. Chords:
Root (Wing Sta. 0.0) 257.99 1.032
) Tip, (equivalent) . 0.439
= MAC 0.775
Fus. Sta. of .25 MAC .895
".P. Of .25 MC !.5§§
BQLQ Of 025 MAC 000'

T Atrfoil Section
Root
) Tip
EXPOSED DATA

Area
Span, (equivalent)
Aspect Ratio
Taper Ratio
- -Chords
Root
T4

MA

Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

*Void area noted is the area
located at lower aft portion
of tail surface. 27
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TABLE [Il.—= Continued

MODEL CCMPONENT: _Wing W-87 New lLiaht Veight

GENERAL DESCRIPTION: _Grbiter Conficuraticn per lipes V2020 191

Scale Model = ,004

P

DRAWING NUMBER: YL70-000093
DIMENSIONS : FULL-SCALE MODEL SCALE
TOTAL DATA
Area, FT2 (W.R.P.)
Planform 2689 .38 0.043
Wetted = -
Span (equivalent), FT —T.12_ To308
Aspect Ratio 2.214 "g",'p‘j’""s )
%ate o; Taper 1.176 1,176
aper Ratio 0,209 )
Diehedral Angle, degrees@7s.33%°1§’f'{'5;__} L350 %’%——
Incicence Angle, degrees?.4255t01.00% __3.000 3,000
Aerodynamic Twist, degrees - -
Toe-1n Angle - - :
Cant Angle - -
Sweep Back Ancles, degrees
_ + Leading Edge ) 44.873 44.873
© Trailing Edge =10.242 ~10,242
. 0&25 Element Line 35.050 _, 35,050
ords:
Tip, equivalent) ' 144 . 30 N
MAC 376.76 1.997
. Fus. Sta. of 25 MAC T136.12 .54+
L. of .25 MAC
Afrfoil Section —A81.93 . 0.724
Root
. Tip '

EXPOSED DATA ) — ———
Span, cquivalent), FT . =85.16 0.237
Aspect Ratio —2.004_ 2.004
Chords

Root ' 562,77 2.251

Tip 44.30 71

MAC 94,81 26

Su;. s“’zgfwiés MAC _{81 .17 _4.74)
oF 0 Of . i-. 91056 [.156
B.L. of .25 MAC 250,54 .JL.OOZ

LEADING EDGT CUFF (data_for (1) side) -

=$Tan form arca, FT2(BP 108.0) 120,333 0.0019
L.E. Interscct Fus ML @ STA ) $60.0 2.240
L.E. Iggersects tiing QZSTA 1035.0 4,140
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MODEL COMPOMENT:  ___ EXTERNALTANE = T1T

. TABLE III. - Continued.

L4

GENERAL DESCRIPTION: Esgorpal Tank: pog NIt Coptrol VI72=0000111

Model Scale = 0,004

3 , - -
e men = e e e e e e 1 O

NRAWING WUMEER:

DIMENSIONS :

e e ey Sy

Length,in.

29

FULL-SCALE

i B

572,56

[

MODEL SCALE
7.460

~L.290
5,756117

0, 009161

i

—-—

Max. Width (Dic), in.
Max. Depth
% Fineness Ratio, L/D
; ~ Area., Ft
i Max. Cross-Sectional
% Planform
; Wetted
% Base
}
|
i
|
. i -
g }
;’ ‘
i
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TABLE III. - Concluded
“ MODEL CCHPONENT: DBOOSTER SOLID BOCKET MOTOR = 815
) GENERAL OESCRIPTION: _Cunfiguration 34, Rata for (1) of (23 eilon, perPocireeil ’
b i
¥ JLines V1T T=000030N
=
lE:,; \ ;
'i" Model Scale = 0,004 ’
=5 VL72-000088A
5 DRAWING NUMBER: _YL77=0000265 : L
i Length (Includes Nozzle), in. 1741.0 _6.9640
=T Max. Width (Tank Dis), in. 142.3 0.50632

Max. Depth (Aft Shroud), in. T 192,0 0,7680 _
9.08771

;

- Fineness Ratio, L/D

S Area, Ft2

N
(=
=
-
-
(-]
(28]

0, 00322

3': Max. Cross-Sectional .

; Planform

Wetted -

% Base — —_.

\

L WP of BSRM Centerlinc (Zq), in. 400 1, 6000

\

o FS of BSRM Nose (Xp), in. 200 08000 __
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ST TABLL 1V,
:' X Coordinates of Strut Leading and Trailing Edge Intersectlons
with Body Profiles (Full Scale Dimensions).
f Leading Trailing
Strut Position Edge Edge
! M1 Forward X¢ = 711 X¢ = 1735 i
. Aft Xt = 1028 Xt = 2052 1
! a
| Forward Xs = 388 Xs = 1412 }
‘ M2 § M2! o i
Aft Xs = 772 Xs = 1796 ]
! 3
3 M3 Forward Xt = 711 Xt = 1554.8 1
] Aft Xt = 1208.2 Xt = 2052 :
g Ma Forward Xo = 550 Xo = 1225 !
; Aft Xo = 599 Xo = 1274 i
- i
i
|
! f
N i
v i
i
. i
¥ i
% |
S 3 |
‘ \
_ , e o R
. W J l | { ) 1




TABLE V.

Nominal Wing Pressurc Orifice Locations (Full Scale Cimensions)

: Measurement . Body
7 Number Coordinates?® Location, Percent
5# Upper Lower Xo -Yo Chord Semispan
= 23 31 1112.0 234.0 10.2 49.96
- 24 32 1194.5 234.0 30.1 49.96 -
» 25 33 1276.8 234.0 50.0 49.96
3 20 34 1359.5 234.0. 70.0 49.96 -
¥ 27 . 1442.0 234.0 89.9 49.96
= 28 35 1250.0 169.0 50.0 36.1
- 250 3384 1276.8 234.0 50.0 49.96
- 29 36 1303.6 299.0 50.0 63.8
i 30 37 1330.3 364.0 50.0 77.7
B *Refer to Drawing VL70-000093.
%%f #*Repeated for spanwise sample.
TABLE VI.
i'i Nominal Locations, Orbitcr Basc Pressure Orifices
Orificce Location
Mcasurement Full Scale Model Scale
Number Yo Zo Yo 2o
- 1 0 493 0 1.972
‘L( 2 -106 492 -.424 1,968
A 3 -92.5 400 -.370 1,600
i 4 0 304.8 0 1.219
o
-
i
ks 3
At
H
. . L* = - ‘ e : ,
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TABLL VII.

Nominal Locations of External Tank Pressure Orifices (Full

Scale Dimensions)

Angular?® Radial
Measurement Displucement Distance
Number (degrees) (inches)
5 0 162, 0

0 0 81.0

7 0 0

8 180 §1.0

9 180 162.0
10 135 162.0
11 135 81.0
12 90 8..0
13 45 81.0
14 45 162.0
15 90 162.0

TABLE VIII.

Yominal Locations of Solid Rocket Pressure Orifices (Full Scale

Dimensions)

Angular®* Radial
Mcasurement Displaccement ~ Distance
Number (degrees) (inches)
10 0 0
17 90 83.5
18 270 83.5
19 0 35.5
20 180 35.5
23 90 35.5
22 270 35.5

top of the body as viewed from
3?

rear.

*Angular displacements mcasured counterclockwise from
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b.

Solid Rocket Booster Mounted Strut - Right Side Cy F' M2 (1)
Figure 3. - Model photographs.
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c.

d. External Tank Mounted Strut - Aft Position Cy F' My (2)

Figure 3. - Continued
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